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summary 


Problem 

Despite  the  perennial  concern  about  weight  reduction,  the  goal  of  losing  weight  and  maintaining  .1  weight  loss  remains 
en  elusive  one  for  most  individuals*  The  U.S.  Navy  has  become  increasingly  more  involved  m  the  implementation  of  effec¬ 
tive  weight  reduction  programs  not  only  because  of  the  necessity  for  maintaining  high  levels  of  health  and  physical 
fitness  established  for  all  active  duty  personnel  but  also  because  of  its  responsibility  to  provide  health  care  for 
retirees  and  dependents.  Obesity  has  been  linked  with  at  least  eight  specific  disorders,  the  consequences  of  which 
are  an  increased  likelihood  of  ill  health  among  the  obese  and  a  corresponding  decrease  in  naval  readiness,  a  heavier 
wo*'k  load  for  Navy  physicians,  and  the  added  responsitul it/  among  health  care  specialists  for  developing  and  conducting 
weight  reduction  programs. 

Objectives 

The  purpose  of  this  longitudinal  study  was  (1)  to  evaluate  the  effectiveness  of  a  Navy-sponsored  weight  reduction 
program  in  helping  participants  lose  weight  and  maintain  the  weight  loss  during  a  onc-yrar  follow-up  and  (2)  to  identify 
variables  predictive  of  success  during  treatment  and  throughout  the  follow-up  period. 

Approach 

Participants  included  266  active  duty  or  retired  naval  men  and  023  women  (nearly  all  of  whom  were  spouses  of  naval 
personnel)  enrolled  in  a  Navy-sponaored  weight  reduction  program.  After  a  one-year  lol low-up,  an  evaluation  form  was 
mailed  to  all  participants,  except  for  200  individuals  who  could  not  be  located.  Responses  to  the  survey  (686  participants 
or  58%  returned  the  questionnaire)  were  used  to  create  three  criteria:  the  ratio  of  weight  loss  to  desired  weight  loss 
goal  during  the  program,  the  ratio  of  pounds  lost  in  the  program  and  during  follow-up  minus  pounds  gained  divided  by 
desired  weight  lose.  goal,  and  a  rating  of  success  from  1  to  4,  with  1  representing  "didn't  really  diet"  to  4  fo*  adiieViuy 
the  weight  loss  goal.  Nine  composites  of  items  from  the  pretreatnunt  and  follow-up  questionnaires  were  used  as  predictors 
of  the  three  criteria  after  dividing  the  sample  into  validation  and  cro5s-val idat ion  subsamples. 

Resu Its 

Results  of  this  study  demonstrated  that  the  Navy-sponsored  weight  reduction  program  was  quite  successful  in  helping 
participants  lose  weight. ;  the  mean  weight  loss  was  22  pounds  for  women  and  28  pounds  for  men.  By  the  end  of  follow¬ 
up,  32%  of  the  women  and  2y*£  of  the  men  responded  that  they  had  not  gained  weight. 

In  predicting  the  ratio  of  weight  loss  achieved  to  desired  weight  loss  during  treatment,  the  strongest  correlates 
among  the  nine  composites  included  a  sel t -reported  improvement  in  health  status  while  dieting,  a  history  of  few  attempts 
at  dieting,  and  adult  onset  of  obesity.  For  the  two  criteria  of  one-year  weight  loss  maintenance,  the  successful  main¬ 
tainor  was  characterized  as  having:  (1)  adaptively  altered  his  or  her  eating  behaviors,  (2)  experienced  few  adverse 
health  changes  or  negative  feelings  while  dieting,  (3)  become  overweight  during  adulthood,  and  (4)  engaged  in  some  form 
of  physical  exercise. 

Cone  1  us ions 

Results  showed  that  to  maintain  a  weight  loss  over  the  long  term,  appropriate  eating  behaviors  must  permanently 
replace  inappropriate  ones.  Second,  individuals  who  reported  an  improvement  in  health  statu--  «.  M  few  negative  feelings 
while  dieting  had  a  greater  likelihood  than  other's  of  achieving  and  maintaining  their  weight  loss  goal.  Third,  the 
experiencing  of  few  dieting  attempts  was  associated  with  weight  loss  achievement  and  maintenance.  Other  results  suggested 
that  childhood  onset  of  obesity  tends  to  predestine  individuals  to  an  adulthood  of  weight  control  problems;.  iifth, 
because  obesity  caused  by  an  imbalance  in  the  number  of  calories  ingested  ami  ♦  he  number  expended,  most  diet  regimens 
art'  enhanced  by  a  proper 1\  tailored  exercise  program. 
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Weight  reduction  programs  need  to  be  identified  that  guarantee  a  higher  probability  of  success  than  that  reported 
for  most  programs.  A  successful  long-term  change  in  one's  eating  behaviors  requires  a  systematic  introduction  of  competi¬ 
tive,  non  food- related  reinforcers  that  hold  significance  for  the  dieter  to  first  bridge  the  gap  and  then  slowly  fill 
it.  Efficacious,  cost-effective,  individualized  intervention  procedures  suitable  for  group  settings  in  both  the  military 
and  nonmilitary  coiwnuni  ties  must  be  developed  that  incorporate  an  exercise  regimen  and  promote  the  adoption  of  a  long¬ 
term  nutr i tional ly  sound  eating  program. 
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In  the  United  States  alone,  cat  i  mates  indicate  that  as  many  ns  80  million  won,  women,  and  children  are  overweight 
(Stuart  &  Davis,  1972).  Kvidencc  published  by  the  American  Modie.il  Association  (1978),  moreover,  has  shown  that  American 
men  ami  women  on  the  average  signil icontly  increased  their  weights  from  the  J'JbOs  to  th--  1970s.  Several  oryani nations 
and  agencies  <e.g.,  American  Medical  Asst ciat ion  and  American  Heart  Association)  have  persisted  in  cautioning  the  American 
public  about  the  increased  health  risks  related  to  obesity,  warnings  that  are  based  on  the  results  ol  hundreds  of  research 
projects.  Hi  mm  and  his  associates  (1970),  tor  example,  ldeiililied  eight  specific  diseases  associated  with  obesity  among 
women:  diabetes  mellitus,  hypertension,  gallbladder  disease,  gout,  thyroid  disease,  heart  disease,  arthritis,  and  jaun¬ 
dice.  For  most  obese  individuals,  however,  the  primary  consideration  is  how  to  permanent ly  lose  excess  weight  which 
as  an  end  resuit  then  would  be  expected  to  enlnmce  their  health,  appearance,  and  t roedom  of  movement. 

Despite  the  pereniu.il  concern  about  weight  reduction,  the  goal  of  losing  weight  and  maintaining  a  weight  loss  remains 
an  el  sive  one  for  most  individuals.  In  .in  early  review  of  the  weight  reduction  literature,  Stunkard  and  McLaren-Humc 
(1959)  compared  success  rates  of  various  programs  and  concluded  that,  overall,  25%  of  grossly  overweight  individuals 
lost  20  pounds  (9.1  kg)  and  only  5%  were  able  to  lose  40  pounds  (18.1  kg).  Stunkard  (1958)  summarized  the  pessimistic 
view  of  many  professionals  in  weight  control  research  ar.d  health  core  delivery:  "Most  obese  persons  will  not  stay  in 
treatment  for  obesity.  Of  those  who  stay  in  treatment,  most  will  not  lose  weight  and,  of  those  who  do  lose  weight, 
most  will  regain  it." 

In  the  ensuing  two  decades,  the  prognosis  for  the  typ:  c.  1  weight  lo:Cr  changed  little;  in  fact,  Mann  (  1974)  con¬ 
cluded  that  obesity  is  a  relatively  incurable  disorder.  i.ns  dire  pronouncement ,  however-,  has  had  no  impact  on  the 
publication  of  diet  books  nor  the  establishment  ot  diet  treatment  centers.  The  hopeful  dieter,  in  turn,  typically  selects 
a  program  on  the  h.is i s  of  rnn-.i Horohlc  optimism  but  with  scant  knowledge  of  hi c  or  her  charges  for  success.  In  general, 
the  treatment  of  this  disorder  in  the  long-term  has  boon  ineffective  and  the  identification  of  predictors  of  success 
in  a  weight  reduction  program  and  at  follow-up  has  proven  to  be  of  limited  value  except  to  underscore  the  importance 
of  age  at  onset  and  external  cues. 

One  promising  development  in  the  field  of  weight  control  is  the  self-help  group.  The  group  approach  offers  many 
advantages  such  as  a  practical  and  economic  use  *  a  given  diet  program's  resources  as  well  as  the  provision  of  oppor¬ 
tunities  for  modeling,  social  support ,  group  identification,  reinforcement ,  peer  pressure,  and  social  intercourse, 
bxomples  of  such  groups  are  Weight  Watchers,  Overeaters  Anonymous,  T0l’S  (Take  Off  Pounds  Sensibly),  and  K0PS  (Keep  Off 
Pounds  Sensibly).  In  assessing  the  effectiveness  ot  these  programs,  investigators  report  TOE'S  as  comparable  to  cl- her 
weight  reduction  methods  and,  m  some  comparisons,  more  eitoctive  (Wagon fold  C  Wolowitz,  19oH;  Stunkard  dal. ,  1970). 
Stunkard  e t  a  1  .  (  1970)  report  that  among  22  chapters  ot  TOPS  between  10%  and  l>2%  of  the  members  lost  a  total  of  20  pounds 
(9.1  kg).  In  addition  to  the  major  components  ot  group  l  dent  1 1  icat  ion  and  peer  support.,  TOPS'  members  can  join  the 
elite  subgroup  ot  K01’i>  after  reaching  their  desired  weight  goal.  The  prospect  of  KIM’S  membership  affords  uri  additional 
impetus  to  succeed.  Another  weight  lo.sa  mm  nl  oiwmv  incentive  is  the  possibility  ot  being  employed  by  llv*  weigh*  control 
organ  l  r.V  i«»ii .  bonder  and  Bender  (19/ti)  studied  215  members  of  Weight  Watchers  who  became  lecturers  f  or-  the  organiuut  ion 
alter  uineving  then*  weight  loss  goals.  More  than  90%  controlled  their  weight  within  lh  pounds  (4,5  kg)  of  H,eir  original 
goals  for*  periods  ol  1  to  «.  years.  This  highly  successful  record  ».u:  attributed  to  remit  nurd  Weight  Watcher.*!  participa¬ 
tion  and  concurrent  peer  support  and  scrutiny.  As  another  example  t-1  •>  self-help  uroup ,  Overeat ers  Anonymous,  which 
user,  .i  format  similar  t.o  Alcoholics  Anonymous,  ha.*;  been  part  lcul.e'ly  successful  in  treating  those  obese  prisons  character¬ 
ized  as  "psychologically  addicted  to  food"  (Linder,  lu74). 
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Results  of  other  studios,  however,  have  identified  some  shortcomings  in  self-help  groups.  Garb  and  Stunkard  (1974) 
and  Lev  it*,  and  Stunkard  (1974),  for  example,  repon.  that  TUPS  has  a  high  attrition  rale  which,  unless  augmented  with 
behavioral  techniques,  renders  this  approach  relatively  ineffective  for  the  majority  of  members.  In  accord  with  this 
statement,  Wilson  and  Brownell  (1080)  conclude  that  benavior  modification  weight  loss  proyrams  are  superior  to  tradi¬ 
tional  treatments.  Most  behavioral  programs  report  an  average  weight  loss  of  11  pounds  (5.0  kg)  during  10  to  12  weeks 
ot  treatment  (Wing  G  Jet f cry,  1979). 

The  success  rate  of  a  particular  weight  loss  program  is  measured  by  both  the  weight  loss  achieved  during  treatment 
and  the  subsequent  maintenance  ot  the  loss  at  follow-up.  WIjlIc  many  studies,  such  as  those  cited  above,  report  favorable 
weight  losses,  long-term  maintenance  data  are  frequently  absent.  Recently,  however,  Foreyt  ct  al .  (1982)  have  demonstrated 
that  43%  of  participants  in  a  behavioral  weight  loss  program  remained  at  their  new  weights  and  30%  continued  to  lose 
throughout  the  one-year  follow-up. 

The  U.S.  Navy  is  concerned  about  the  effectiveness  of  weight  reduction  programs  not  only  because  of  the  necessity 
for  maintaining  high  levels  of  health  and  physical  fitness  established  for  all  active  duty  personnel  but  also  because 
of  its  responsibility  to  provide  health  care  for  retirees  and  dependents.  In  order  to  assure  adherence  to  these  physical 
and  health  standards,  the  Navy  and  all  other  branches  of  the  military  have  developed  and  implemented  physical  fitness 
and  weight  reduction  programs.  Also  of  critical  importance  is  the  issue  of  the  most  prudent  utilization  of  a  limited 
pool  of  Navy  physicians.  As  noted  at  the  outset,  obesity  has  been  linked  with  at  least  eight  specific  disorders,  the 
consequences  of  which  arc  an  increased  likelihood  of  ill  health  among  the  obese,  a  heavier  work  load  for  Navy  physicians, 
and  the  added  responsibility  among  health  rare  specialists  tor  developing  and  conducting  weight  reduction  programs. 

The  purpose  ot  this  study  was  (1)  to  evaluate  the  effectiveness  of  a  Navy-sponsored  weight  reduction  program  in 
helping  participants  lose  weight  and  maintain  the  weight  loss  during  a  one-year  fo) low-up  and  (2)  to  identify  variables 
predictive  of  success  during  treatment  and  throughout  the  follow-up  period.  To  accomplish  this  objective,  the  study 
wac  divided  into  the  following  three  phases.  The  first  phase  was  designed  to  determine  how  many  men  and  women  lost 
weight  during  the  program  arid  how  many  maintained  then*  weight  loss  during  the  follow-up  period.  The  second  phase  con¬ 
sisted  of  developing  composites  of  questionnaire  items  to  be  used  as  predictors  of  both  weight  loss  and  maintenance 
Of  the  loss.  The  third  phase  was  designed  to  examine  the  value  of  these  composites  as  predictors  of  three  criteria: 
(1)  the  ratio  ot  desired  weight  Iocs  achieved  during  the  weight  reduction  program,  (2)  the  extent,  of  success  in  main¬ 
taining  the  weight  loss  during  the  follow-up,  and  (3)  a  rating  (from  1  to  4)  of  the  individual's  degree  of  success  through¬ 
out  the  program  and  follow-up  period. 

MfcTHOD 

Hart*  fP^nfs 

The  sample  for  this  longitudinal  study  consisted  of  208  men  and  923  women  who  were  participants  during  an  18-month 
period  in  a  weight  reduction  program  sponsored  by  the  Navy.  The  male  subsample  included  both  active  duty  and  retired 
naval  personnel  while  nearly  all  of  the  women  were  spouses  of  active  duty  or  retired  personnel.  The  average  age  of 
the  groups  was  33.6  (S.D.  13.5)  for  men  and  36.5  for  women  (S.P.  =  J3.5). 

Beginning  c lasso*;  for  this  program  were  held  three  time*;  a  week.  During  these  sessions,  a  Navy  medical  ottiror 
discussed  the  diet;  recorded  weights,  heights,  skintold  measures,  and  hloorl  pressure  values,  and  drew  blood  samples 
for  subsequent  laboratory  analyses  of  lipids  and  cholesterol .  The  diet  selected  lor*  this  program  limited  the  daily 
caloric  intake  to  1,000  heals  and  utilised  the  low  rarbuhydr.il e  scheme  character i  *d ir  of  ketoyenic  diets  (Kewick  6  Rowan, 
1956;  Atkins,  1972*,  Blackbirn  ct  a  1 .  ,  lM/'5;  Council  on  food*-  and  Nutrition,  1*>73).  Hy  limiting  amounts  ot  ingested 
carbonydrate ,  the  body's  colls  do  not  receive  adequate  amounts  ol  glucose  and,  therefore,  begin  to  burn  tat  as  an  energy 
source.  When  doing  so,  waste  acid  pioducts  known  a:,  ketone:;  .ire  piuduced.  Far  L  i  r  ip.nit  s  wort'  given  Ketosticks  to  test 


2 


their  urines;  n  drop  purple  Color  indicated  an  individual  was  excreting  keloncs. 


Alter  the  diet  forms  were  distributed 


and  measurements  recorded,  participants  completed  an  eating  behaviors  questionnaire  winch  was  developed  by  the  senior 
author  to  obtain  information  concerning  age  ot  onset  of  weight  problems,  eating  behaviors  (including  degree  of  external 
cuc-clicitcd  eating  behaviors),  physical  activities,  feelings  about  food  and  dieting,  and  emotions  associated  with  eating. 

After  the  initial  session  discussion  groups  were  conducted  twice  a  week  to  provide  participants  with  a  forum  for 
supporting  weight  lo;»s  efforts,  monitoring  blood  pressure  and  weight,  sharing  thoughts  about  the  program  and  being  over¬ 
weight,  discussing  medical  complications  associated  with  obesity,  and  promoting  self-control  techniques.  These  group 
meetings  generally  were  informal  and  well  attended. 

After  a  follow-up  period  of  at  least  one  year,  an  evaluation  form  was  mailed  to  all  participants  for  whom  addresses 
were  available.  Throughout  the  18-month  follow-up  data  collection  phase,  approximately  200  individuals  could  not  be 
located  and  thus  were  excluded  from  the  study.  In  an  effort  to  increase  the  return  rate,  participants  were  telephoned 
and  dskea  to  help  evaluate  the  effectiveness  of  the  program  by  completing  and  returning  the  questionnaire.  A  second 
telephone  call  was  made  if  the  participant  had  not  returned  the  questionnaire  in  two  weeks.  Of  the  1,191  individuals 
who  begun  the  program,  68b  (53%)  returned  the  quest i onnaire  and  505  did  not  Complete  the  survey  or  were  not  located. 
Results  of  comparative  analyr.es  revealed  no  significant  differences  on  mean  initial  weights  and  desired  weight  loss 
goals  between  men  and  women  who  returned  the  questionnaire  and  those  who  could  not  be  located  or  failed  to  respond  to 
the  follow-up  query.  The  mean  initial  weights  for  women  were  188.'/  for  follow-up  respondents  and  190.9  for  nonpart icipants 
while  the  mean  weights  for  met.  were  235.8  and  233.4,  respectively.  The  mean  desired  weight  losses  were  approximate ly 
55  pounds,  for  men  and  00  for  women.  Questions  on  the  survey  pertained  to  achievement  of  the  weight  loss  goal,  number 
of  pounds  lost  during  the  program,  feelings  experienced  while  on  the  weight  reduction  regimen,  changes  in  health  status 
and  eating  behavior,  reason (s)  for  discontinuing,  extent  of  physical  activities,  and  a  rating  of  one’s  appearance. 
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For  the  first  phase  of  the  analyses,  i requonoy  and  percentage  distributions  were  computed  for  the  follow-up,  sclf- 
roported  questionnaire  to  determine  how  many  men  and  women  lost  weight  during  the  weight  reduction  program  and  how  many 
maintained  the  loss  throughout  the  fo1 low-up  period.  Also  computed  were  the  average  number  of  weeks  in  the  program 
and  a  frequency  distribution  ot  the  various  reasons  for  discontinuing  the  regimen.  Using  responses  to  the  follow-up 
questionnaire  items,  three  criteria  were  created  for  each  participant;  (1)  the  ratio  of  weight  loss  to  desired  weight 
loss  goal  during  the  program;  (2)  the  rat  10  ol  pounds  lost  in  the  program  plus  pounds  lost  during  follow-up  minus  pounds 
gained  divided  by  desired  w<  ight  loss  goal;  and  (3)  a  rating  of  success  from  1  to  4  (with  1  represent  ing  "didn’t  really 
diet  ,"  2  for  achieved  goal  or  lost  weight  but  gained  more  than  50%  back,  3  for  achieved  goal  or  lost  weight  but  gained 
less  than  50%  back ,  and  4  for  achieved  goal  with  no  subsequent  gain  or  continued  to  progress  toward  the  original  goal 
without  gaining  weight). 

for  the  second  phase,  composites  ol  items  from  the  pee  treatment  and  lollow-up  quest lonnai res  were  created  using 
l t em-an.ily t ic  techniques  and  then  the  internal  consistency  (coefficient  alpha)  ot  each  dimension  was  estimated.  Develop- 
merit  nl  four  ot  the  composites  from  the'  prr  treatment  eating  behaviors  questionnaire  is  described  elsewhere  (Heiberg 
cl  a  1  ■  i  1980);  the  lour  factors  were  labeled  Overweight  History,  Food  Obsession,  Kmotional  Hater,  and  Activities  (physical). 
[■  ive  other  scaler,  evolved  t  rom  the  item  and  scale  analytic  procedures  conducted  on  the  pro  t  real  meat  and  follow-up  qiuMion* 
"‘lire  items.  These  included:  Change  m  Fating  Heliaviors,  Chanyc  in  Health  Status,  History  of  Dieting  ( pret reatmenl 
survey),  Feelings  while  Dieting,  and  Motivation  to  Diet  (both  ques t  lonua l res )  .  Table  1  is  a  present  .it  ion  of  the  nine 
composites  and  one  item  selected  as  an  example  ol  that  specific  dimension. 

Tin*  ti' ne  rnmpos  1 1  es  were  correlated  with  the  three  criteria  developed  m  (Ik-  l  lord  phase  ot  this  study.  The  sample 
of  men  and  women  with  coinp!*a,-  follow-up  information  vn  U3b)  was  divided  into  validation  and  c  ross-Va  1  l  ii.it  ion  subsaitip  l  es . 


the  basis  for  this  division  was  the  degree  of  surixss  achieved  during  the  program  and  throughout  the  follow— up  period; 
therefore,  both  suhsanij'lrs  included  equal  numbers  of  men  and  women  for  each  specific  level  of  success.  Multiple  regression 


analyses  were  then  performed  on  the  validation  subsample,  using  as  predictors  the  rune  composites  of  items  created  from 
the  pretreat  merit  eating  behaviors  and  iol low-up  questionnaires.  The  stepwise  equations  obtained  from  these  analyses 
were  applied  to  the  cruss-vnl idat ion  subsample.  Results  of  these  analyses  will  identify  variables  and  equations  that 
can  be  used  experimentally  to  predict  success  in  future  studies  of  weight  reduction  and  weight  loss  man  it < nance. 

Table  1.  Selected  Items  for  Each  of  Nine  Composites  Used  as 
Predictors  of  Obesity,  Weight.  Reduction,  and  Weight  Loss  Maintenance 

Cri  term 


Composite  Obcsi t  > 

Overweight.  History  x 

Were  you  overweight  between  the  ages  of  7  and  12?  tYes  or  No) 

Pood  Obsession  X 

Sometimes  1  feel  quite  helpless  and  can't  seem  to  control  my 
eating  behavior.  (T  or1  1- ) 

Emotional  Eater  X 

When  you  feel  as  though  you  have  to  eat  something  between  meals, 
how  would  you  describe  your  feelings?  Depressed?  (T  or  F) 

Activities  X 

How  many  hours  a  week  do  you  spend  in  some  form  of  quite 
Strenuous  activity,  such  as  swimming,  jogging,  handball,  etc,? 

Change  in  Eating  behaviors  N/A 

Have  you  changed  any  of  your  eating  habits?  If  yes,  how? 

Change  in  Health  Status  n/A 

Since  you've  been  on  the  diet,  have  you  noticed  any  changes  in 
your  health?  If  yes,  what? 

History  of  Dieting  N/A 

Since  you  were  17  years  old,  have  you  ever’  been  on  a  diet*5 
For  example,  ]  have  taken  doctor-prescribed  weight  reduction 
pills.  ( T  or  K ) 

Feelings  while  Dieting  N/A 

When  you  were  part icipat ing  in  the  program,  how  would  yon 
describe  your  lee lings?  Irritable?  IT  or  F) 

Motivation  to  Diet  N/A 

Why  did  you  join  a  weight -reduct  ion  program? 


Program 
Weight  I.oss 


o  ]  1  aw— up 
■ight  Loss 


Overal  1 
Success 
Rat  mg 


RESULTS 

Achievement  of  Weigh!  Loss  Goal  and  r 

At  the  outset  ot  the  program,  participants  indicated  the  amount  of  weight  they  hoped  to  lose.  01  those  who  returned 
the  quest  ionnai  re,  14%  ot  the  women  mid  24%  of  the  men  responded  th.it  tlu-y  had  achieved  then-  weight  loss  goals  while 
part  icip.it  ing  in  the  weight  reduction  program.  Among  women,  tin-  reported  weiyht  loss  ranged  Irani  0  lo  93  pound:-  ( 0- 
43,1  kg),  with  a  mean  ot  22  pound:,  or  9.t>  kg.  For  men,  the  reported  weight  loss  during  the  pi  oginin  war  1  ruM  0  to  li»l> 
pounds  (0-73.3  kg),  with  a  mean  weiyht  loss  ot  28  pounds  or  12.7  kg.  My  the  end  of  1  he  one-year  1  o  1  1  ow-uji  ,  527  of  the 
women  and  292  of  the  men  reported  not  having  gained  an*  weight;  these  percentages  included  participant:,  who  h.,d  not 
yet  achieved  their  ideal  weight  but  were  progressing  toward  that  goal.  The  remainder,  however,  reported  a  gun  in  weight 
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from  1  to  G‘j  pounds  (1  to  29.**  kg)  for  women  and  2  to  GO  pounds  (1  to  27.2  kg)  for  men,  with  a  mean  weight  increase 
of  10  pounds  (7.3  kg).  Of  those  who  gained  weight  during  the  follow-up  period,  18%  of  the  men  and  23%  of  the  women 
also  lost  weight  cither  in  pursuit  of  their  original  goal  or  in  an  attempt  to  lose  weight  gained  after  the  program. 

The  average  number-  of  weeks  in  the  program  was  11;  individual  periods  ol  participation  ranged  from  one  day  to  one 
year.  The  most  frequently  given  reason  for  discontinuing  participation  (39%  of  the  women  and  32%  of  the  men)  was  that 
the  weekly  meetings  were  inconvenient  or  posed  transportation  problems.  The  second  most  common  reason  for  men  was 
that  they  (21%)  had  achieved  their  goal  or  were  close  enough  to  work  on  their  own.  Among  women,  22%  claimed  chat  they 
did  not  have  sufficient  motivation  to  continue  the  program. 

Prediction  of  Weight  toss  and  Weight  Loss  Maintenance 

In  predicting  the  first  of  the  three  criteria  (the  ratio  of  weight  loss  achieved  to  desired  loss  during  the  program), 
the  composites  of  Change  in  Health  Status,  History  of  Dieting,  and  Overweight  History  yielded  a  multiple  R  of  .37  and 
a  cross  validity  of  .32  (as  shown  in  Table  2).  Thus,  the  most  important  distingui shing  variables  cf  the  weight  loss 
to  desired  weight  loss  ratio  were  the  experiencing  of  positive  health  changes,  few  past  attempts  at  dieting,  and  an 
adult  onset  of  the  weight  problem. 

For  the  second  criterion,  which  included  the  weight  losses  achieved  both  during  the  regimen  and  throughout  the 
follow-up  period,  the  composites  of  Change  in  Eating  Behaviors,  Change  in  Health  Status,  and  Overweight  History  produced 
a  multiple  R  of  .403  and  a  cross-validity  of  .430.  These  values  are  displayed  in  Table  2,  The  most  powerful  predictor 
of  the  weight  loss/maintenance  ratio  criterion,  therefore,  was  a  self-reported  improvement  in  one's  eating  behaviors. 
The  second  most  important  correlate  was  a  self-appraisal  of  an  overall  positive  change  in  one's  health  status.  The 
third  variable  to  enter  the  multiple  R  was  the  Overweight  History  composite  which  indicated  that  individuals  who  had 
become  overweight  as  adults  would  be  more  successful  than  individuals  who  were  overweight  as  children  at  achieving  and 
maintaining  the  desired  weight  loss  goal. 

Also  shown  in  Table  2  are  the  results  for  predicting  the  third  criterion  or  the  rating  of  success  in  the  program 
and  throughout  the  follow-up  period.  The  multiple  R  of  .306,  which  cross  validated  at  .264,  included  the  composites 
of  Change  in  Eating  Behaviors,  Feelings  whil^.  P’-Hna.  and  Activities.  That  is,  the  more  successful  participants  were 
those  who  experienced  a  positive  change  in  their  eating  behaviors,  reported  favorable  feelings  while  m  the  program, 
and  engaged  in  some  form  of  physical  activity  before  and  during  the  program. 


Table  IT.  Correlation  Coefficients  .and  f3eta  Weights  between  Composites  and 
Three  Weight  Loss  Criteria  for  Participants  in  a  Navy-sponsored  Weight  Reduction  Program  (N  =  6B6) 


Composite 

Criterion  1:  Ratio  of  Program  Weight  Loss  to  Desired  Weight  Loss 

Change  in  Health  Status 
History  of  Diet ing 
Overweight  History 

Criterion  2:  Ratio  of  Weight  Loss  m  Treatment  ami  kol low-up  to  Desired 
Weight  Loss 

Change  in  Fat  ing  IWiaviors 
Change  in  Health  Status 
Overweight  History 


.27  2 
.  2S2 
.189 


.320 
.  1  S/. 
.  10G 


Beta 

Weight 


.240 

.204 

.117 


.366 

.187 

.132 


Mult iple 
R 


Cross- 
Val idi t  y 


Criterion  3:  Rating  of  Failure  (i)  to  Success  (4) 


23/ 

.  266 

121 

.lr»l 

104 

.132 

Change  in  t'ai ing  Behaviors 
Keelings  while  Dieting 
Act.  i  v  i  t  les 


.31)6 


.204 


i  i  tlii?,  ilfon*ir.liMi«'ti  that  the  N.ivy -s.pi  »n*..»r  <**J  weight  i  ahul  it>n  program,  when  compared  with  l  Hiding-, 

ol  similar  studies  on  sc  1  1  -t  cj'<»i  U'd  data,  was  vjmU1  success)  li  1  lit  helping  p.u-t  u  j  pant'  .  lose  weight.  The*  menu 

weight  loL-sc:-  of  22.  i’iuhuI1-  t  10  Kg)  Jot  w< mini  (n  -  i>31  '  .tin!  i.U  pounds  (1^,7  kg)  for  men  {n  1  Vj )  were  t  jiir.ii1i‘iMl>ly  *mI«t 
th. in  t  hose  reported  by  oUn'f  1  esr.uvhers  i dent  1 1  i nl  .it  tin-  outset  .  More  imj'oii.ii't  ,  "5-? 4  ol  the  wiiiien  and  2'J%>  of  l In* 

mi-ii  responded  th.it  t  hey  h-ul  not  gained  weight  in  1  r04.1t  men  t  imr  throughout  the  1  cl  low 'Up  period.  Thrive  results,  however, 
were  not  n*;  favorable  «u>  tho^e  reported  by  l-oreyt  ot  .it.  1 1  *■»**.! )  ,  which  showed  a  micccss  rote  ol  75%  .it  the  end  of  the 
loll  ow-up . 

Hesul  t  ot  tin-  reijieii^ioii  .mo  lyse;,  lor  this  study  i«tvut  1 1  .nj  tin'  Viirubles  th,it  oh.irjoteii  ^e<i  the  suoi'ousj  11 1  ritetor 
and  the  mu  eesst  11 1  weight  loss  tn.i  1  rit  .1 1  nor .  I*  or  the  former,  the  analyses  d.lo  mim'it  th.it  lur  tluvr  1  mil  v  1  dual  fj  who  experi¬ 
enced  thi’  greatest  in  .K'liu'vimj  their  weight  goals,  the  :»t  rong«  *st  ryrirl.iti’h  included  .1  sell-1  qo'llt'd  improve¬ 
ment  in  he.il  th  status  while  iliel  .1  lusloiy  ol  I  ew  .it  tempt  s  .it  dieting,  .11  id  o  history  of  weight  problems  beginning 

in  adulthood  rot  her  tli.in  childhood,  ]n  1  dent  1 1  y  1  tig  v.ir  1  ohl  es  predictive  ot  Mirers:' 1 11 1  weight  1  o:>s  mo  1 11 1  01  ..nice  during 
the  oue-ye.ir  t  id  low-up ,  other  1  actors  entered  the  reyi  esr.  1  on  ujtuit  mil,  the  most  import. int  being  th,d  ot  a  change  m 
rating  behaviors.  On  the  basis  o|  these  result:;,  *  lie  Mii-rcsshil  m.o.nt, liner  was  eh.u  art  rrizrd  a.-»  having:  (1)  adapt  1  vel  y 
nltered  hi:;  or  her  eating  behaviors ,  IJ)  experieneed  lew  .idverse  he.il  th  change*.  or  neg.it  ivi  feelings  while  dieting, 
t5)  heroine  overweight  during  odu  l  thu.ui ,  and  ( •. )  eiig.njed  m  some  form  ol  phyr.ie.il  exorcise. 

In  .leknowledg  1  ny  beh.iv  1  o*m I  rli.ijuje  the  most  powerful  predictor  ot  weight  lo:»s  mu  1  nt on. iiiee  and  th.it  the  oiIut 

correlates  also  .ire  re.idily  applicable  to  a  behavioral  analysis,  the  results  ot  this  study  can  be  examined  within  such 
a  framework.  First,  the  majority  ol  diet  program::  ,uv  aversive  to  the  dietor  it  a  weight  loss  go.il  is  to  bo  achieved. 
In  lit  her  words,  the  dieter  i:.  required  to  restrict  ,  often  quite  abruptly,  .1  highly  desirable,  immediately  reinforcing 
stimulus  l loud)  while  r.ubsl 1 t nt mg  a  non immediate ly  reinforcing,  often  nebulous  long-term  yo.il  ol  weight  loss.  Faced 
with  a  choice  ot  either  an  immediate,  powerful  reward  (satiety  and  the  numerous  social  reinforcers  associated  with  lood) 
or  the  sigm  t leant ,  yet  long-term  and  uni  amt l iar ,  goal  of  improved  health  benefits  or  1 nr roast'd  physical  attractiveness, 
few  individuals  can  exert  the  "will  power"  to  choose  the  latter.  Indeed,  any  success  achieved  with  most  diets  is  as 
temporary  a;;  the  diet  itself,  tor  the  dieter  has  only  altered  Ins  or  her  eating  habits  for  a  brief  period.  To  maintain 
»i  weight  loss  over  the  long  term,  appropriate  eating  behaviors  must  permanent ly  rep 1. ice  inappropr into  ones. 

Second,  individuals  who  reported  an  improvement  in  then*  health  status  and  tew  negative  feelings  while  dieting 
had  a  greater  likelihood  than  others  ol  achieving  and  maintaining  their  weight  loss  goa’.  Feelings  of  physical  and 
menial  well-being  no  aoupt  served  as  reinioiring  feedback  which  111  turn  provided  an  impel  11.*;  for  continuing  the  program 
m  pursuit  01  t  lie  Weight  loss  goal.  This  finding  is  extremely  import  ant  because  one  of  the  most  pervasive  themes  in 
the  literature  concerning  It— help  (jt  I'ups  is  the  necessity  lor  continued  part  <cip.it  1  on.  An  initial  step  in  encouraging 
participant*;  to  remain  in  .1  program  is  to  ext  11  pale  the  concepts  of  will  power  ami  motivation  from  weight  loss  piogrums. 
hoMi  imply  weakness  on  the  part  ot  the  initividii.il  and  piovide  ready-made  excuses  for  failure,  while  noithei  suggests 
any  specific  behavioral  means  nt  redress.  Instead,  tcelm iques  should  be  employed  to  actively  induce  positive  feelings 
toward  weight  loss  a  ml  tlu*  ptogrdm.  Cojiu  1 1  ve-beh.iv  lorn  I  mod  1  t  1  cat  ion  stijtrgirs  (Mahoney,  ld7A;  Me  ichenbaum,  l“77)r 
which  typically  combine  specific  behavioral  training  with  cognitive  restructuring,  have  been  shown  to  be  effective  in 
maintaining  l-chavim*  over  time.  Tin-  use  ol  such  techniques,  especially  t  ho:.e  that  alter  1nlem.1l  dialogue:;  (c-g.,  the 
<.  hanging  «.» t  neg.it  ive  self— talk  to  positive)  has  been  deemed  important  1 1 .  efficacy  and  outcome  expect  al  10m.  (H.uidi.  ra , 
Id-1?)  or.  well  a?;  with  a  mmib«  r  ut  he.il  t  h— r«*l.»t  eJ  conditions  (Kaplan,  I'dli?).  Hence,  sm-cess  can  he  explained  by  permanent 
adaptive  lieli.iv  1  ora  l  t  ranslormal  ion,  and  a  long-term  atter.it  ion  is  most  likely  to  evolve  by  repeat « -ti  i-xposuee  t«i  a  rlumyr- 
lnducing  stimulu;.  (e.g.,  group  support). 


Another  important  coi  relate  ol  weight  loss  achievement  was  «i  lur-lory  of  J  rw  dirt  ati-jmpts,  which  ear;  be'  explained 
by  examining  past  learning.  In  conjunction  with  the  punishing  Joss  ol  sign  1 1  leant  rewards,  an  uncomfortable  void  is 
dialed  during  the  weight  loss  regimen  which  tin’  dieter  seeks  to  fill  with  other  reinforcing  stimuli.  This  phenomenon 
explains  why  smokers  attempting  to  quit  often  gain  weight,  and  weight  losers  who  smoke  ot tin  increase  their  number  ol 
cigarette*,.  because  diets  are  aversive,  the  obese  come  to  perceive  dieting  and  weight  less  as  unpleasant  and  perhaps 
even  painful  ;  »r pealed  failures  lower  self-efficacy  and  contribute  to  fooling:*  of  hopelessness.  F vent  sol ly ,  imagining 
oueseli  as  thin  may  become  aversive,  too.  Thus,  the  experiencing  of  lew  dieting  attempts  is  associated  with  a  greeter 
likelihood  ol  weight  loss  achievement. 

Other  results  ol  this  study  showed  that  age  a*  onset  ol  obesity  was  significantly  associated  wi  Mi  weight  loss  achieve¬ 
ment  and  maintenance.  The  1  Hidings  suggested  that  chi ldhood  onset  of  obesity  tend:,  to  predestine  individuals  to  an 
adulthood  ol  weight  contiol  problems  win  tear,  those  who  gain  weight  ai>  adults  have  3  greater  likelihood  of  successfully 
losing  weight  and  maintaining  the  loss.  In  interpreting  th*  -»e  results,  the  issue  ot  the'  contribution  of  genetics  and 
metabolic  delects  to  the  etiology  of  lu«  sity  should  be  raised,  even  though  the  natuee-nurluro  controversy  continues 
to  be  unresolved  and,  therefore,  cannot  he  adequately  discussed.  A  roor*'  critical  com;  idor.it ion  is  the  effect  oi  age 
«*t  onset  ol  obesity  on  treatment  aiut  follow-up  out  'om«  which  implies  that  aitierciit  weight  reduction  programs  may  have 
to  be  developed  to  provide  the  most  elt'cctwe  regimen  for  both  groups.  For  example,  a  highly  structured  weight  loss 
program  requiring  a  refundable  foe,  a  strict  adherence  to  a  reinforcement  cont ingcncy  plan,  ami  part icipat ion  in  numerous 
nonl nod- re 1  .it cd  activities  might  prove  more  benefici.il  to  individuals  who  became  obese  as  children  than  those  who  experi¬ 
enced  an  adulthood  onset  of  obesity.  Tut ure  research  endeavor*,  must  be  directed  to  the  solution  ot  the  best  form  ot 
treatment  fur  the  individual ;  siuii  ellorts  would  help  to  reduce  the  detriment.il  effects  ot  numerous  dieting  attempts 
to  lose  Wright. 

Finally,  most  researchers  {Mayer,  ldnti;  Stuart  0  Pav’4’.  J‘l/2;  Davis,  1*)74)  eoneur  that  obesity  is  caused  by  xn 
imbal.mce  in  the  number  ot  calories  ingested  and  tht  number  ot  calories  expended  through  physical  activity.  because 
an  inverse  proper  t  ion  would  insult  in  weight  loss,  most  d'».  i  regimens  are  enhanced  by  a  properly  tailored  exercise  pi  ogra:» 
{Miller  f.  Sims,  3‘JdlJ.  Such  programs,  moreover.  mi;’  .  ..ssume  a  role  m  filling  the  void  once  occupied  by  eating  or 
lood-related  activities.  Another  benefit  for  the  dieter  is  that  moderate  exerois**  tends-  t<>  suppress  appetite  {Mayer, 
Jyhfct;  Thompson  et  a  1  .  ,  1\)U2)  anti  p.trlially  offset  decrease**  in  metahoiie  rate  caused  by  reduced  food  intake  (Schevir 
f.  Tipton,  Id  77;  Woo  ley  el_.il.,  1**7*!),  Kurt  hot  ,  siistaMu'd  period:;  ot  exercise  contribute  to  improved  physical,  physio¬ 
logical,  and  psychological  conditions  that  of  Uiemse  1  vou  are  reini  orciiig . 

because  most  diet.iiy  treatment;*  have  been  relatively  un’t  h-’t  ivr  for  le-ng-t  erm  weight  Joss  ilia  int  eu.inre ,  techniques 
rn-rd  to  he  id-*»il  1 1  ied  that  gu.ir.uucc  .»  higher  probability  ol  success.  In  noting  that  most  overweight  individuals  simply 
eat  too  much  and  exercise  loo  little,  the  obvious  solul  ion  is  that  more  adapt  ive  behaviors  must  bo  substituted  lor  the 
statin;  quo.  A  siuvessiul  long-term  change  in  one's  eating  h-'lisv  i  or;.  requires  a  sy-.t  em.it  1C  ml  nniuet  ion  “1  competitive, 
mult  ood -rel.it  ed  re  ini  errors?  that  hold  sigm  1  ic.inre  for  the  dieter  U>  I  usd  bridge  the  jap  aiut  then  slowlv  till  it. 
I'art  lt'ul.ii  ly  among  the  chronical  iy  obese,  a  heliav  i«-im  I  change  1 -■  a  pr«*rrqm  si  t  «*  tor  ati.tudvn.il  change,  as  these  individual:, 
have  had  much  pract ice  at  parrying  ext raueous  attempts  at  changing  their  altitudes  toward  obesity.  I  ji  i  c.  i.  *  i .  ms ,  rost- 
«T  Iivt  i  vi-,  i  tut  l  v  i  ilii.i  1  i  ;*.ed  intervention  proerdures  suitable  l  or  group  sett  nuj*.  in  both  the  mil  itaey  and  iujihh  i  I  l  t  ary  com¬ 
munities  must  be  developed  that  l  neorporat  «•  an  exerejsf  regimen  ami  promote  tin*  adopt  i  on  <  •  I  a  li’iuj-hini  nut  r  i  t  i  mial  1  y 
Sound  t  jtmy  pt  ogram . 
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SUMMARY 


Problem 

Despite  the  perennial  concern  about  weight  reduction,  the  goal  of  losing  weigh1;  and  maintaining  a  weight  loss  remains 
an  elusive  one  for  most  individuals.  The  U.S,  Navy  has  become  increasingly  more  involved  in  the  implementation  of  effec¬ 
tive  weight  reduction  programs  not  only  because  of  the  necessity  for  maintaining  high  levels  of  health  and  physical 
fitness  established  for  all  active  duty  personnel  but  also  because  of  ita  responsibility  to  provide  health  care  for 
retirees  and  dependents.  Obesity  has  been  linked  with  at  least  eight  specific  disorders,  the  consequences  of  which 
are  an  increased  likelihood  of  ill  health  among  the  obese  and  a  corresponding  decrease  in  naval  readiness,  a  heavier 
work  load  for  Navy  physicians,  and  the  added  responsibility  among  health  care  specialists  for  developing  and  conducting 
weight  reduction  programs. 

Objectives 

The  purpose  of  this  longitudinal  study  was  (1)  to  evaluate  the  effectiveness  of  a  Navy-sponsored  weight  reduction 
program  in  helping  participants  lose  weight  and  maintain  the  weight  loss  during  a  one-year  follow-up  and  (2)  to  identify 
variables  predictive  of  success  during  treatment  and  throughout  the  follow-up  period. 

Approach 

Participants  included  269  active  duty  or  retired  naval  men  and  923  women  (nearly  all  of  whom  were  spouses  of  naval 
personnel)  enrolled  in  a  Navy-sponsored  weight  reduction  program.  After  a  one-year  follow-up,  an  evaluation  form  was 
mailed  to  all  participants:,  except  for  200  individuals  who  could  not  be  located.  Responses  to  the  survey  (686  participants 
or  58%  returned  the  questionnaire)  were  used  to  create  three  criteria:  the  ratio  of  weight  loss  to  desired  weight  loss 
goal  during  the  program,  the  ratio  of  pounds  lost  in  the  program  and  during  follow-up  minus  pounds  gained  divided  by 
desired  weight  loss  goal,  and  a  rating  of  success  from  1  to  4,  with  1  representing  "didn't  really  diet"  to  4  for  achieving 
the  weight  loss  goal.  Nine  composites  of  items  from  the  pretreatment  and  follow-up  questionnaires  were  used  as  predictors 
of  the  three  criteria  after  dividing  the  sample  into  validation  and  cross-validation  subsamples. 

Results 

Results  of  this  study  demonstrated  that  the  Navy-sponsored  weight  reduction  program  was  quite  successful  in  helping 
participants  lose  weight;  the  mean  weight  loss  was  22  pounds  for  women  and  20  pounds  for  men.  By  the  end  of  follow¬ 
up,  32%  of  the  women  and  29%  of  the  men  responded  that  they  had  not  gained  weight. 

In  predicting  the  ratio  of  weight  loss  achieved  to  desired  weight  loss  during  treatment,  the  strongest  correlates 
among  the  nine  composites  included  a  self-reported  improvement  in  health  status  while  dieting,  a  history  of  few  attempts 
at  dieting,  and  adult  onset  of  obesity.  For  the  two  criteria  of  one-year  weight  loss  maintenance,  the  successful  mai re¬ 
tainer  was  characterized  as  having:  (1)  adaptively  altered  his  or  her  eating  behaviors,  (2)  experienced  few  adverse 
health  changes  or  negative  feelings  while  dieting,  (3)  become  overweight  during  adulthood,  and  (4)  engaged  in  some  form 
of  physical  exercise. 

Conclusions 

Results  showed  that  to  maintain  a  weight  loss  over  the  long  term,  appropriate  eating  behaviors  must  permanently 
replace  inappropriate  ones.  Second,  individuals  who  reported  an  improvement  in  health  status  and  few  negative  feelings 
while  dieting  had  a  greater*  likelihood  than  others  of  achieving  and  maintaining  their  weight  loss  goal.  Third,  the 
experiencing  of  few  dieting  attempts  was  associated  with  weight  loss  achievement  and  maintenance.  Other  results  suggested 
that  childhood  onset  of  obesity  tends  to  predestine  individuals  to  an  adulthood  of  weight  control  problems.  Fifth, 
because  obesity  is  caused  by  an  imbalance  in  the  number  of  calories  ingested  and  the  number  expended,  most  diet  regimens 
are  enhanced  by  a  properly  tailored  exercise  program. 
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Recommendations 

Weight  reduction  program*  need  to  be  identified  that  guarantee  a  higher  probability  of  success  than  that  reported 
for  moat  program* ,  A  successful  long-term  change  in  one 'a  eating  behavior*  requires  a  systematic  introduction  of  competi¬ 
tive,  nonfood-related  reinforcera  that  hold  significance  for  the  dieter  to  firat  bridge  the  gap  and  then  slowly  fill 
it.  Efficacious,  cost-effective,  individualized  intervention  procedures  suitable  for  group  settings  in  both  the  military 
and  nonmil itsry  communities  must  be  developed  that  incor^ axerc i se  regimen  an^prompte  the, 
term  nutritionally  sound  eating  program,  . 
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